A B S T R A C T
INTRODUCTION
Economic development is the way to provide the people with equal prosperity. In that case, a government can be said successful or successful in general when they are able to cope with problems in various fields. And, this is no exception in the economic field. For that reason, every country in the world must have experienced problems in its economy, namely micro issues and macro issues.
Problems in macroeconomic activities can be grouped into short-term problems. Short-term problems are related to the problem of stabilization, which is how to keep in the short term avoid problems such as inflation, balance and balance of payments imbalances. The other is a long-term issue related to the condition of the country can drive in order to have a harmony between economic growth, population growth, increase in production capacity and the availability of funds for investment (Boediono 1980) . Furthermore, one of the macroeconomic indicators to see the stability of a country's economy is indicated by inflation. Changes in this indicator will affect the dynamics of economic growth. In an economic perspective, inflation is a monetary phenomenon within a country; rising or falling infla-tion tends to lead to economic turmoil due to price changes. Yet, the phenomenon of inflation is strongly influenced by a number of factors derived from domestic variables and external variables.
This study aims to find out the influence of foreign exchange reserves, the Money Supply (NMS), the exchange rate against inflation, know the inflation response from the shock of foreign exchange reserves, the Money Supply (NMS) and the exchange rate and to know the contribution of foreign exchange reserves, NMS) and exchange rate against inflation.
THEORETICAL FRAMEWORK
According Utami (2013) , factors affecting inflation are variables variables such as amount of money supply, exchange rate, and government expenditure. The next is about the money supply. It is money in the hands of the people. In this case, money Supply can be defined in the narrow sense (M1) and in a broad sense (M2). M1 includes currency held by the public and demand deposit (demand deposits denominated in Rupiah), while M2 includes M1, quasi money (including savings deposits, rupiah and foreign currency deposits, and demand deposits in foreign currency), and securities issued by the monetary system owned by the domestic private sector with remaining period of up to one year. The money supply in the community must be in an excessive amount. Thus, the amount is proportional to that of the goods produced.
The number of money supply (NMS) affects inflation as described by Fisher's quantity theory. In the theory, Fisher said inflation is closely related to NMS. If there is an increase in the money supply, it will stimulate the occurrence of inflation, assuming the speed of money supply and the volume of economic production is constant. (M.V = P.T). Without an increase in the money supply there will be no inflation, despite price increases.
According Utami (2013) , the more open world economy that is characterized by the era of globalization of trade will increase the possibility of external factors (external) potentially raising inflation. Such external powers are usually beyond the control of each country. So that movements in exchange rates can affect the inflation movement in each country in the world as well as in Indonesia because the economic system is an open economy system, which means that, the country wants an international trade transaction.
International trade in the form of exports and imports may affect exchange rate fluctuations. The exchange rate or foreign currency is the price of the foreign currency in the domestic currency unit. In Indonesia, the exchange rate system used is a freefloating exchange rate system, which means that currency price fluctuations will be determined by the supply and demand strength of the currency. Depreciation and appreciation of the rupiah is determined by exports and imports, rupiah depreciation tends to increase exports and reduce imports while rupiah appreciation tends to decrease imports and increase exports. In addition, international trade will bring in foreign exchange reserves or foreign exchange that is indispensable in a country's economy.
Foreign exchange reserves play an important role in demonstrating the strength of a country's economy, as well as avoiding a country's crises in economy and finance (Priadi and Sekar 2008) .
Foreign exchange reserves, money supply and exchange rate are macro variables that can affect the economic stability of a country. Economic stability in a country can be seen from the level of economic growth and inflation stability seen from the price of goods in general. Economic stability can be achieved by government intervention, one of which is keeping inflation at a low level to maintain price stability and macroeconomic growth.
RESEARCH METHOD Types and Source of the Data
This study used monthly data from the period of June 2009 to November 2016. Thus, they were time series data in the forms of foreign exchange reserves, the money supply, the exchange rate and inflation taken from the official web of Bank Indonesia.
Data Analysis Technique
The analysis technique used in this study includes such as unit root test, Vector Autoregression (VAR), Impulse Response Function (IRF) and Forecast Error Variants Decomposition (FEVD).
Vector Autoregressive (VAR) Data analysis techniques used in this research are root unit test, Vector Autoregression (VAR), Impulse Response Function (IRF) and Forecast Error Variance Decomposition (FEVD) .
Vector Autoregressive (VAR) was first proposed by Sims (1980) . It is commonly used to analyze a system relationship for time-series variables and to analyze the dynamic impact of disturbance factors in the system of variables. This approach is a modification or combination of multivariate regression with time series analysis.
Each variable, beside explained by its value in the past mass, they are also influenced by the past value of all other endogenous variables in the model observed. In addition, in VAR analysis there is usually no exogenous (independent) variable in the model.
Stationary Test
Stationary test is the first step in testing the time series data and this is done on all variables to determine whether they are stationary or not. The stationary test is done by using unit-root test. In this study, stationary test was done using unit-root test with the Augmented Dickey Fuller Test (ADF Test) method on the grounds. In this case, the ADF Test has considered the possibility of autocorrelation in error term if the series used non stationary
Optimal Lag Test
The optimal lag test is used to determine the optimal lag length as being in subsequent analysis and it determines the parameter estimate for the VAR model. It was done due to the estimation of the causality relationship and VAR model which is very sensitive to the length of the lag. Thus, it is necessary to see the data and then determine the accuracy of the length of the lag (Widarjono 2007) . Optimal lag determination is done by looking at the value of Schwarz Information Criteria (SIC). The optimal lag is shown by the smallest SIC value.
Vector Autoregression (VAR) Test
VAR model is one of the dynamic linear model (MLD) which is widely used for the application of forecasting of economic variables in long term and in long medium term. In addition, VAR model can also be used to determine the cause and effect relationship. As part of econometrics, the VAR model is one of multivariate time-series discussions. Basically, VAR analysis can be done with a simultaneous equation model because in this analysis, the study considered several endogenous variables (dependent or bound) together in a model. Each variable, besides being explained by its value in the past mass, they are also influenced by the past value of all other endogenous variables in the model that is observed. In addition, in VAR analysis, there is usually no exogenous (independent) variable in the model.
The standard form of VAR system is as the following:
= + 1 1 −1 + 2 2 −1 + 3 3 −1 + .
(1) Where: Xt = Vector element from inflation X1 = Reserves X2 = Exchange arte X3 = NMS α = Constant vector n x 1 β n = coefficient from X t n = Lag length.
Stability test of Vector Autoregression (VAR)
Stability test is used to see whether the model being used is stable or not. The estimation must have high validity so that their results can be valid. The results can be valid when the model used has stability. If the VAR model used is unstable, the estimation result using the VAR model does not have a high degree of validity. Therefore, the model can be said to have high validity if its root inverse characteristic has a modulus less than one or all within the circle. If the modulus is less than one or is in a circle, then the model is quite stable.
Impulse Response Function (IRF) Test
Impulse Response Function (IRF) analysis was done to determine the impact of fundamental factor shock on inflation. IRF test was done to see the tracks of the effects of one of the shocks on other shocks in the present and future of endogenous variables. A shock in the i-endogenic variable can directly affect the variable itself and will spread to other endogenous variables through the dynamic VAR structure. In addition, IRF provides direction of the relationship of magnitude influence between endogenous variables. Thus, the shock of a variable in the presence of new information will affect the variable itself and other variables in the VAR system. An IRF analysis is performed to assess the dynamic response of inflation variables, foreign exchange reserves, NMS and exchange rates. All are against the shocks of certain variables. IRF also aims to isolate a shock to be more specific meaning a variable that can be affected by certain shocks. If a variable cannot be affected by shock, then the specific shock can not be known but shock in general.
Forecast Error Variants Decomposition (FEVD) Test
Forecast error variance decomposition is a device in the VAR or VECM model that will separate variations from a number of variables. They are estimated to be shock components or to innovation variables, assuming that the innovation variables are not correlated. Then, the decomposition variance will provide information on the proportion of movement of the shock effect on a variable to the shock of another variable in the current and future periods.
Forecast error variance decomposition describes the proportion of movement to shock (shock) of a variable to another variable. This method can also see how changes in a variable represented by the change in variance error are influenced by other variables. This method characterizes a dynamic structure in the VAR model. Where in this method can be seen the strengths and weaknesses of each variable in influencing other variables in a long period.
With FEVD analysis, it can be seen how percent of variation in an endogenous variable is explained by any disturbance present in the applied VAR model. In other words, FEVD analysis is used to find out which variable is the most important in explaining the change of a variable.
DATA ANALYSIS AND DISCUSSION
The estimate of the VARs requires data to be stationary. Based on stationary test results at the level, the results are as follows.
Stationary Test
Based on the unit-root test on Level (see Table 1 ), it shows that the absolute ADF statistic obtained for all variable variables is greater than the critical value of Mc Kinnon. It is at a critical value of 5% and has a probability value which is less than 0.05 i.e. 0.0000 on all of its variables. Thus, it can be explained that all variables estimated in this study have been stationary at the same degree at the level. Since the data is stationary at the degree level, the estimate is expected to produce a valid output.
Optimal Lag Test
It is important to determine the optimal lag length in VAR modeling. When the lag is too short, it is probably unable to explain the overall dynamics of the model. If the length of the lag is too long, it will produce an inefficient estimate because of the reduced degree of freedom (especially with small samples.
Based on the optimal lag test, it has the results as shown in Table 2 . It is done to produce optimal lag length based on SC criteria that is on lag 1 (first).
Vector Auto Regression (VAR) Test
The result of the estimation shows that inflation can also be explained by inflation, NMS, and exchange rate (see Table 3 ). However, foreign exchange reserve cannot significantly explain the inflation. The negative sign on the coefficient of foreign exchange reserves indicates that the decline in foreign exchange reserve can increase inflation. In addition, the NMS coefficient has a positive sign, which means that an increase in NMS can also increase inflation. Based on the classical theory, it is stated Irving Fisher that the increase of money supply will not increase the national income but only increase the price level equal to the increase of money supply (Mankiw 2006) .
The exchange rate has a negative coefficient, using the Purchasing Power Parity (PPP) theory that states that the exchange rate will change to maintain its purchasing power. Thus it can be said that the foreign exchange rate reflects the compari- son between the values of the currency of one coun try to another which is determined by the purchasing power of each country. Changes start from a certain point of balance, then there is a change in the price level that determines the changes in foreign exchange rates. Changes in foreign exchange rates. If the domestic inflation rate is higher than the inflation of foreign countries, then the value of domestic currency will depreciate and vice versa. Based on Table 4 , it can be seen that the root values of all characteristics or modulus show less than 1. It can also be seen Figure 1 , the Inverse Roots of AR Characteristic Polynomial are all inside the circle. Therefore, Table 4 and Figure 1 provide indication that the VAR model is stable.
Test of Vector Auto Regression (VAR) Stability
Looking at the three variables above, the researcher finds that the impact of the response received by inflation is due to the shock of foreign exchange reserves, NMS and the rate during the thirty months that is convergent. Thus, the shock of foreign exchange reserves, NMS and exchange rate will be responded by inflation but not permanent. Inflation will experience self-correcting after reversing the direction sign (Zuhroh and Kaluge 2007) .
From the results of FEVD test, it can be seen that variation of inflation is determined by the inflation itself. The contribution to inflation change (Table 5) is 94.41 percent in the first period and declined to 70.43 percent at the end of the study period. The variable with significant contribution is the exchange rate, which is 0.93 percent in the first period and continues to increase until the last period of 22.86 percent. Another variable contributing to inflationary change is foreign exchange reserves with a contribution of 6.08 percent in the second period, the highest contribution of foreign exchange reserves occurring in the seventh period of 6.81 percent and fluctuating until the end of the period in the range of 6 percent to be precisely 6.34 percent.
For the NMS variable, it is not too big in the second period that is 0.001 percent, and it continues to increase until the end period of 0.355 percent. 
Foreign Exchange Rate towards Inflation
The results from the VAR test shows that foreign exchange reserves has a negative coefficient value so that it has no significant effect on inflation. Foreign exchange reserves is one of the sources of state revenues in the form of foreign exchange. Based on IRF test, as in Figure 2 , inflation has a negative response at the beginning of period that is equal to -0.15 percent which then decreases in the period to 3 to -0.16, reversed the slop direction in the period to 5 to -0.14 percent and continues to increase until its peak in the 22nd period by 0.02 percent which also became the highest positive response during the study period. From the period 37 to the end of the period did not show any response. The above condition is reinforced by FEVD test results, in which the degree of the contribution of changes in foreign exchange reserves to inflation is only around ± 6 percent. This can be stated that the foreign exchange reserve has no significant contribution because the floating exchange rate system is free of monetary authority that is not necessary to intervene the market. Thus, there is no need for large foreign exchange reserves.
This study is supported by Utami (2013) that also found that foreign exchange reserves have no significant effect on inflation in Indonesia in the period [2007] [2008] [2009] [2010] [2011] [2012] [2013] . This means that the size of the foreign exchange reserves does not affect inflation. This can happen because the accumulation of foreign exchange reserves does not exceed the level of economic growth. The results of this study are supported by Lin, M. Y., and Wang, J. S. (2008) which show that foreign exchange reserves have no significant effect on Inflation in Hong Kong and Singapore. The conclusion of the study is that inflation will increase because the exchange rate effect is stronger than the effects of monetary shock. The inflation rate will decrease if the strong monetary shock effect if placed on the stability of billion is not large. Foreign exchange reserves cannot only stimulate the economy but also to stabilize the most vulnerable variables such as exchange rate, debt and deficit (Commer 2011) . According to Kruškovic, BD and Maricic T (2015) the accumulation of foreign exchange reserves does not affect inflation if foreign exchange reserves do not exceed the rate of economic growth.
Amount of Money Supply and Inflation
The current inflation has a positive relationship with NMS in the previous month based on coefficient value of 2.556043. It also has a significant influence on inflation.
Based on the IRF test, inflation shows a very small response from the initial period to the end that is -0.01 percent. This is corroborated by the FEVD test with the degree of NMS change contribution to inflation. It can be seen that NMS does not contribute to inflation change because the contribution of NMS to inflation is very small that is only 0.001 percent in the second period and increased slightly to 0.355 percent in the final period.
As viewed from the demand side, increasing money supply encourages people to increase their demand. From the supply side, the increase in the money supply will decrease the real income of the community, so the people, especially producers, will raise the price of the products to maintain their real income. This can lead to higher production costs through high production inputs, both inputs and labor inputs demanding wage increases so manufacturers tend to reduce their production activities. With the above process, although the quantity of commodity slightly increased, but the price has increased. According Langi, et al. (2004) NMS percentage change in the short term has a negative and insignificant relationship to percentage change Inflation rate in Indonesia. While in the long term NMS has a positive and significant relationship to the inflation rate in Indonesia. Utami and Daryono (2013) stated that the NMS has a significant effect on inflation in 2007-2013 and also in Putra and Meydianawati (2015) stated that NMS influenced inflation significantly and positively in the first lag.
Exchange Rate and Inflation
Based on the VAR test, inflation currently has significantly a negative relationship with the exchange rate in the previous month. Based on the IRF test inflation, it has a negative response since the second period with a value of 0.09 percent and continued to experience a negative response to the period to 7 with a value of -0.26 percent which then reversed course in the period to-9 is -0.25 and continues to rise to its peak in the 30th period of 0.01 percent, but in the period 31 to the end of the inflation period did not show response to changes in exchange rates. While the magnitude of the exchange rate contribution to inflation is explained in the FEVD test, it can be stated that the exchange rate has a considerable contribution of 0.93 percent in the first period and continues to increase until the last period of 22.86 percent.
By using Purchasing Power Parity (PPP) theory, which states that, the exchange rate will change to maintain its purchasing power. Thus, it can be said that the foreign exchange rate reflects the comparison between the values of the currency of one country to another which is determined by the purchasing power of each country. Changes start from a certain point of balance, then there is a change in the price level that determines the changes in foreign exchange rates. Changes in foreign exchange rates. If the domestic inflation rate is higher than the inflation of foreign countries, then the value of domestic currency will depreciate and vice versa. (Nopirin 2011) . Based on the results of VAR tests that have been done, the exchange rate has a negative and significant effect on inflation in Indonesia. In line with the PPP theory, it is assumed that the rise of domestic inflation is higher than the rise of foreign inflation, the exchange rate will depreciate. The results of this study are in line with research conducted by Endri (2008) which states that exchange rates have a significant effect on inflation and based on IRF test and FEVD test shows a significant contribution in influencing inflation in Indonesia.
CONCLUSION, IMPLICATION, SUGGES-TION, AND LIMITATIONS
This study investigates the effect of Money Supply (NMS), Foreign Exchange Reserves and Exchange Rate on Inflation in Indonesia. It can be concluded that the relationship between inflation and foreign exchange reserves is negatively insignificant. Inflation has a significant and positive relationship with NMS but a significant and negative relationship with the exchange rate, which is in accordance with the initial hypothesis.
IRF test results show that the response received by inflation is due to the shock of foreign exchange reserves, NMS and exchange rate during the thirty months and it is convergent. Thus, the shock of foreign exchange reserves, NMS and exchange rate is responded by inflation but not permanent. Inflation will experience self-correcting after reversing the direction sign. In addition, as based on the FEVD test result, the biggest contribution affecting inflation is the exchange rate apart from inflation itself. Implicitly, the exchange rate is important factor beside inflation.
This study suggests that the researchers for further research should do the research on inflation by using the VAR method. They can continue by developing other macro variables such as interest rates and Gross Domestic Product (GDP). This is intended for them to enrich the literatures. When viewed from the test results VAR, there has not been a series of diagnostic tests such as normality, autocorrelation and heterocedasticity so that the results is obtained stronger. The implications of government policy that can be done based on the results of this study is the control of the Money Supply must be done one of them by raising the deposit rate, so that the public will increase the saving that will suppress the circulation of money so that inflation can be controlled.
